Abstract

Introduction:
We are presenting three cases (out of similar several cases) where tibio-pedal approach was performed as an initial primary approach for limb salvage in patients with CLI secondary to Infra-popliteal (IP) disease. We consider this approach to be a necessary evolution in endovascular intervention.
Discussion:
Retrograde pedal access is safe and feasible, with high technical success rate and a relatively low procedural complication rate, with low 30 days mortality and low rate of major adverse cardiac events. Freedom from major adverse limb events and limb salvage are both high at 1 year follow up. It allows quick therapy and short procedure time with less observation time in the hospital. A retrograde approach utilizing pedal access improves the crossing success of lesions as well as facilitates the use of some atherectomy devices to remove large plaque burden and modify the compliance of severely calcified infra-popliteal vessels. Using the retrograde approach will minimize the classic complications of the antegrade femoral approach.
Introduction
Retrograde tibio-pedal endovascular intervention is being used in conjunction with and as an alternative approach to conventional antegrade femoral intervention for limb salvage in CLI patients (Rutherford class IV-VI). We are presenting three cases (out of similar several cases) where tibio-pedal approach was performed as an initial primary approach for limb salvage in patients with CLI secondary to Infra-popliteal (IP) disease. We consider this approach to be a necessary evolution in endovascular intervention.
Case Description
Case 1: A 70-year-old female patient with history of diabetes mellitus, hypertension, hyperlipidemia and peripheral artery disease status post superficial femoral artery intervention presented with severe leg pain at rest, an unhealed foot ulcer and Rutherford classification VI. Her pre-intervention angiogram showed a severe anterior tibial artery stenosis (80-90%) as shown in Figure 1 . Subsequent retrograde anterior tibial access, rotational atherectomy, and angioplasty were performed as shown in Figure 2 Case 2: A 76-year-old female patient with history of diabetes mellitus, hypertension, hyperlipidemia, coronary artery disease, and a long history of smoking presented with severe resting left leg pain, an unhealed left foot ulcer and a Rutherford classification VI. Preintervention angiogram showed a severe complex stenosis (99%) involving the left anterior tibial artery and tibio-peroneal trunk as shown in Figure 5 . Using a retrograde anterior tibial artery approach, we performed orbital atherectomy and balloon angioplasty to the anterior tibial artery and the tibio-peroneal trunk in retrograde fashion as shown in Figure 6 and 7. Case 3: A 67-year-old male patient with history of diabetes mellitus, hypertension, hyperlipidemia, hypertension, coronary artery disease and peripheral arterial disease status post superficial femoral artery intervention, and a long history of smoking presented with severe leg pain at rest and Rutherford classification IV. His pre-intervention angiogram showed a 70% stenosis of the proximal anterior tibial artery and a severely calcified lesion (80-90%) in the left tibial peroneal trunk as shown in Figure 8 . Following retrograde anterior tibial access, orbital atherectomy and angioplasty to anterior tibial artery and tibio-peroneal trunk in retrograde fashion were performed as shown in Figure 9 and 10. The anterior tibial artery was accessed as an initial primary approach via ultrasound guidance. A 4 Fr Glidesheath was inserted. A standard cocktail of antithrombotic and spasmolytic therapy was used (heparin, verapamil, nitroglycerine and lidocaine) through the access sheath followed by intravenous cocktail therapy (heparin, verapamil and nitroglycerin) through out the procedure as per standard protocol. Regalia wire was used to cross the lesions and in some cases to navigate through tibio-peroneal trunk as antegrade approach from a retrograde anterior tibial access. The Regalia wire was exchanged for a 0.018" CSI Viperwire over 0.18 exchange catheter. Orbital atherectomy was carried out using a Diamondback 360 peripheral device 1.25 mm solid crown. After orbital atherectomy of the anterior tibial artery, balloon dilatation was performed using a 3mm*200mm Vascutrak balloon catheter. In case 3, orbital atherectomy and angioplasty was performed to the tibioperoneal trunk and posterior tibial artery in antegrade fashion through a retrograde anterior tibial access. After final angiogram, the pedal sheath was removed, and hemostasis was secured. Total procedure time in each one of the three cases was around 10-15 minutes from access to sheath removal. All patients were discharged home 6 hours after procedure without immediate complications. .
Discussion
Critical limb ischemia (CLI) develops in 11.08% of patients with peripheral artery disease (PAD). 1 CLI (Rutherford class IV-VI) is a terminal stage of PAD and is defined by the presence of resting pain and/or tissue loss for at least 2 to 4 weeks. Objective threshold measurements to define CLI include the following: a flat waveform on pulse volume recording, a low or absent pedal flow on duplex ultrasonography, an ankle brachial index equal to or less than 0.4, an ankle systolic pressure equal to or less than 50 mm Hg, or a toe pressure equal to or less than 30 mm Hg. [2] [3] [4] [5] However, due to the associated medial calcifications in the settings of long standing hypertension, diabetes mellitus, and end stage renal disease, these measurements may be falsely elevated and further careful clinical work up might be deemed necessary. 6 CLI is associated with a high risk of cardiovascular events and limb loss (amputation), which creates a major socioeconomic burden. The key goal of CLI treatment is to prevent amputation. Generally, CLI is usually divided to Aorto-iliac (AI), Femoro-popliteal (FP), and Infra-popliteal (IP), but less than 10% of patients with CLI have significant disease in all 3 levels. 7 CLI secondary to isolated IP disease is mainly seen in elderly, diabetics, or ESRD/Dialysis patients. 5 These patients are at high risk of amputation compared to those with FP and IP together. 8 Endovascular therapy has been well established as an appropriate first-line therapeutic treatment option for the treatment of CLI. CLI patients secondary to IP disease have a higher incidence of limb loss, presumably due to more extensive distal disease with poor runoff to the foot as well as severe comorbidities. 8, 9 These patients usually have severely calcified arteries, which used to be one of the most common challenges in patients with CLI secondary to IP disease. These severely calcified lesions have heterogeneous distributions of calcium densities that lead to heterogeneous distributions of resistance (unequal distribution of pressure vectors), which during intervention lead to increase the risk of dissection, plaque rupture, and embolization. 10 With the advancement of new technologies including multiple atherectomy devices as well as vast array of balloons, we are able to overcome some of these challenges and achieve more success using a retrograde approach. A retrograde approach utilizing pedal access improves the crossing success of lesions as well as facilitates the use of some atherectomy devices to remove large plaque burden and modify the compliance of severely calcified infra-popliteal vessels. Since 2003 when the retrograde Tibio-pedal access approach was originally described by Botti et al and spinosa et al 11, 12 , several single-center case series have been reported using this approach as an alternative for limb salvage in CLI patients. Retrograde tibio-pedal arterial access approach for endovascular intervention in CLI patients has been well described in the literature as an effective, safe, and feasible approach with a high technical success rate and a relatively low procedural complication rate. 6, 13, 14 However, it is currently still considered as an alternative endovascular approach for limb salvage in patients with CLI after failed antegrade femoral artery access approach or for patients who are not candidates for antegrade approach such as those with hostile groins, infected groins, morbid obesity, or other comorbidities.
Rational in using retrograde tibio-pedal access as an initial primary approach in CLI patients confined to IP vessels is as follows. This approach allows quick therapy and short procedural time with less observation time in the hospital. The success of the procedure may be in part influenced by better pushability of wires, balloons, and devices due to relatively smaller artery diameter and close proximity of the chronic total occlusion (CTO) segment of the artery to the access site. Furthermore, as collateral vessels usually arise in caudal angles, the likelihood of entering these vessels is less with the retrograde method than the antegrade approach. The distal segments of the CTO cap in tibial vessels are likely to have more favorable shape and composition (less calcium composition) than the proximal cap; this makes it easier to cross the lesions successfully in a retrograde fashion. 15, 16 Also, in addition to all of the above, this approach is safer in morbidly obese patients or patients with hostile or infected groin who are not candidates for antegrade femoral approach. Using the retrograde approach will minimize the classic complications of the antegrade approach as: retroperitoneal bleeding, hematoma, pseudoaneurysm and AV fistula. Retrograde tibio-pedal access is safe with a low 30-day mortality and low rate of major adverse cardiac events. Freedom from major adverse limb events and limb salvage are both high at 1 year follow up. 13, 17 Rational for using retrograde tibio-pedal access as an alternative or adjuvant to antegrade approach is as follows. Tibial arteries are small in diameter, which make them prone to vasospasm and thrombus formation. Although these challenges have been reduced significantly with the use of different protocols developed to minimize these complications, the risk might still be a concern. Risks and benefits have to be assessed carefully on an individual bases. Using dual antiplatelet (DAPT) and statin therapy to maintain vessels patency, vessel wall integrity, and reduce cardiac morbidity is crucial. Mastering the technique of tibio-pedal access is a limiting step. Attaining duplex ultrasound knowledge and interpretation, defining access site suitability, and avoiding interruption of communicating arteries and collaterals is crucial. The possibility of multiple sticks to gain access may promote vessel spasm, thrombosis, AV fistula formation, pseudo-aneurysm development, and obliteration of the runoff and potentially worsening outcomes. These complications are rarely seen in well-developed and experienced institutions.
Conclusion
Retrograde tibio-pedal arterial access approach has shown to achieve high limb salvage rates with low morbidity and mortality utilizing highly skilled operators and advancements in current resources. Retrograde tibio-pedal arterial access, as an initial primary approach for endovascular intervention in CLI patients confined to IP vessels, is an effective, safe, and feasible approach with a high technical success rate and a relatively low procedural complication rate.
